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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE.* 


ADDRESS TO THE ZOOLOGICAL SECTION BY 
THE PRESIDENT OF THE SECTION. 

A very brief study of the proceedings of 
this Section in bygone years will show that 
Presidents have exercised a very wide 
choice in the selection of subjects. At the 
last meeting of the Association in this city, 
in 1870, the biological Section had as its 
President the late Prof. Rolleston, a man 
whose remarkable personality made a deep 
impression upon all who came under his 
influence, as I have the strongest reason 
for remembering, inasmuch as he was my 
first teacher in zoology, and I attended his 
lectures when but little over seventeen. 
His address was most characteristic, glane- 
ing over a great variety of subjects, literary 
as well as scientific, and abounding in quo- 
tations from several languages, living and 
dead. A very different style of address 
was that delivered by the distinguished zo- 
ologist who presided over the meeting. 
Prof, Huxley took as his subject ‘ The His- 
tory of the Rise and Progress of a Single 
Biological Doctrine.’ 

Of these two types I selected the latter 
as my example, and especially desired to 
attempt the discussion, however inade- 
quate, of some difficulty which confronts 
the zoologist at the very outset, when he 
begins to reason from the facts around him 
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—a difficulty which is equally obvious and 


of equal moment to the highly-trained in- 


vestigator and the man who is keenly in- 
terested in the results obtained by others, 
but cannot himself lay claim to the posi- 
tion and authority of a skilled observer; to 
the naturalist, and to the one who follows 
some other branch of knowledge but is in- 
terested in the progress of a sister science. 

Two such difficulties were alluded to by 
Lord Salisbury in his interesting presiden- 
tial address to the British Association at 
Oxford in 1894, when he spoke of ‘two of 
the strongest objections to the Darwinian 
explanation’ of evolution—viz, the theory 
of natural selection—as appearing ‘still to 
retain all their force.’ The first of these 
objections was the insufficiency of the time 
during which the earth has been in a habit- 
able state, as calculated by Lord Kelvin 
and Prof. Tait, 100 million years being con- 
ceded by the former, but only 10 million by 
the latter. Lord Salisbury quite rightly 
stated that for the evolution of the organic 
world as we know it by the slow process of 
natural selection at least many hundred 
million years are required; whereas, ‘‘ if the 
mathematicians are right, the biologists 
cannot have what they demand. * * * The 
jelly-fish would have been dissipated in 
steam long before he had had a chance 
of displaying the advantageous variation 
which was to make him the ancestor of the 
human race.”’ 

The second objection was that ‘ we can- 
not demonstrate the process of natural 
selection in detail; we cannot even, with 
more or less ease, imagine it.’’ ‘ In natural 
selection who is to supply the breeder’s 
place ?”’ “ There would be nothing but mere 
chance to secure that the advantageously 
varied bridegroom at one end of the wood 
should meet the bride, who by a happy con- 
tingency had been advantageously varied 
in the same direction at the same time at 
the other end of the wood. It would be a 
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mere chance if they ever knew of each 
other’s existence; a still more unlikely 
chance that they should resist on both sides 
all temptations to a less advantageous alli- 
ance. But unless they did so the new breed 
would never even begin, let alone the ques- 
tion of its perpetuation after it had begun.” 

Prof. Huxley, in seconding the vote of 
thanks to the President, said that he could 
imagine that certain parts of the address 
might raise a very good discussion in one 
of the Sections, and I have little doubt that 
he referred to these criticisms and to this 
Section. When I had to face the duty of 
preparing this address I could find no sub- 
jects better than those provided by Lord 
Salisbury. 

At first the second objection seemed to 
offer the more attractive subject. It was 
clear that the theory of natural selection as 
held by Darwin was misconceived by the 
speaker, and that the criticism was ill- 
aimed. Darwin and Wallace, from the very 
first, considered that the minute differences 
which separate individuals were of far more 
importance than the large single variations 
which occasionally arise—Lord Salisbury’s 
advantageously varied bride and _ bride- 
groom at opposite ends of the wood. In 
fact, after Fleeming Jenkins’ criticisms in 
the North British Review for June 1867, Dar- 
win abandoned these large single variations 
altogether. Thus he wrote in a letter to 
Wallace (February 2, 1869): “I always 
thought individual differences more impor- 
tant ; but I was blind, and thought single 
variations might be preserved much oftener 
than I now see is possible or probable. I 
mentioned this in my former note merely 
because I believed that you had come toa 
similar conclusion, and I like much to be 
in accord with you.”* Hence we may infer 
that the other great discoverer of natural 
selection had come to the same conclusion 
at an even earlier date. But this fact re- 
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moves the whole point from the criticism I 
have just quoted. According to the Darwin- 
Wallace theory of natural selection, indi- 
viduals sufficiently advantageously varied 
to become the material for a fresh advance 
when an advance became necessary, and at 
other times sufficient to maintain the 
ground previously gained—such individuals 
existed not only at the opposite ends of the 
wood, but were common enough in every 
colony within its confines. The mere fact 
that an individual had been able to reach 
the condition of a possible bride or bride- 
groom would count for much. Few will 
dispute that such individuals ‘have already 
successfully run the gauntlet of by far the 
greatest dangers which beset the higher 
animal [and, it may be added, the lower 
animals also]—the dangers of youth. Nat- 
ural selection has already pronounced a sat- 
isfactory verdict upon the vast majority of 
animals which have reached maturity.’’* 
But the criticism retains much force when 
applied to another theory of evolution by 
the selection of large and conspicuous vari- 
ations—a theory which certain writers have 
all along sought to add to or substitute for 
that of Darwin. Thus Huxley from the 
very first considered that Darwin had bur- 
dened himself unnecessarily in rejecting 
per saltum evolution so unreservedly. And 
recently this view has been revived by 
Bateson’s work on variation and by the 
writings of Francis Galton. I had at first 
intended to attempt a discussion of this 
view, together with Lord Salisbury’s and 
other objections which may be urged against 
it; but the more the two were considered, 
the more pressing became the claims of the 
criticism alluded to at first—the argument 
that the history of our planet does not allow 
sufficient time for a process which all its 
advocates admit to be extremely slow in 


* Poulton, Colours of Animals, p. 308. 
t See his letter to Darwin, November 23, 1859: 
Life and Letters, Vol. II. 
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its operation. I select this subject because 
of its transcendent importance in relation 
to organic evolution, and because I hope 
to show that the naturalist has something 
of weight to contribute to the controversy 
which has been waged intermittently ever 
since Lord Kelvin’s paper ‘On Geological 
Time’* appeared in 1868. It has been 
urged by the great worker and teacher 
who occupied the Presidential Chair of this 
Association when it last met in this city 
that biologists have no right to take part in 
this discussion. In the Anniversary Ad- 
dress to the Geological Society in 1869 
Huxley said: ‘ Biology takes her time 
from geology. * * * If the geological clock 
is wrong, all the naturalist will have to do 
is to modify his notions of the rapidity of 
change accordingly.’”’ This contention is 
obviously true as regards the time which 
has elapsed since the earliest fossiliferous 
rocks were laid down. For the duration of 
the three great periods we must look to the 
geologist ; but the question as to whether 
the whole of organic evolution is comprised 
within these limits, or, if not, what propor- 
tion of it is so contained, is a question for 
the naturalist. The naturalist alone can tell 
the geologist whether his estimate is suffi- 
cient, or whether it must be multiplied by 
a small or by some unknown but certainly 
high figure, in order to account for the evo- 
lution of the earliest forms of life known in 
the rocks. This, I submit, is a most im- 
portant contribution to the discussion. 
Before proceeding further it is right to 
point out that obviously these arguments 
will have no weight with those who do not 
believe that evolution is a reality. But al- 
though the causes of evolution are greatly 
debated, it may be assumed that there is 


* Trans. Geol. Soc. Glasgow, Vol. III. See also ‘On 
the Age of the Sun’s Heat,’ Macmillan, March, 1862: 
reprinted as Appendix to Thomson and Tait, Nat- 
ural Philosophy, Vol. I, part 2, second edition, and 
‘On the Secular Cooling of the Earth,’ Royal Society 
of Edinburgh, 1862. 
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no perceptible difference of opinion as to 
evolution itself, and this common ground 
will bear the weight of all the zoological 
arguments we shall consider to-day. 

It will be of interest to consider first how 
the matter presented itself to naturalists 
before the beginning of this controversy on 
the age of this habitable earth. I will con- 
tent myself with quotations from three 
great writers on biological problems—men 
of extremely different types of mind, who 
yet agreed in their conclusions on this sub- 
ject. 

In the original edition of the ‘Origin of 
Species ’ (1859), Darwin, arguing from the 
presence of trilobites, Nautilus, Lingula, etc., 
in the earliest fossiliferous rocks, comes to 
the following conclusion (pages 306, 307): 
“Consequently, if my theory be true, it is 
indisputable that before the lowest Silurian 
stratum was deposited long periods elapsed, 
as long as, or probably far longer than, the 
whole interval from the Silurian age to the 
present day; and that during these vast yet 
quite unknown periods of time the world 
swarmed with living creatures.” 

The depth of his conviction in the validity 
of this conclusion is seen in the fact that the 
passage remains substantially the same in 
later editions, in which, however, Cambrian 
is substituted for Silurian, while the words 
‘yet quite unknown’ are omitted, as a con- 
cession, no doubt, to Lord Kelvin’s caleula- 
tions, which he then proceeds to discuss, 
admitting as possible a more rapid change 
in organic life, induced by more violent 
physical changes. * 

We know, however, that such concessions 
troubled him much, and that he was really 
giving up what his judgment still approved. 
Thus he wrote to Wallace on April 14, 1869: 
‘‘Thomson’s views of the recent age of the 
world have been for some time one of my 
sorest troubles. * * *”? And again, on July 
12, 1871, alluding to Mivart’s criticisms, he 


* 6th ed., 1872, p. 286. 
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says: ‘I can say nothing more about miss- 
ing links than what I have said. I should 
rely much on pre-Silurian times ; but then 
comes Sir W. Thomson like an odious 
spectre.” 

Huxley’s demands for time in order to 
account for pre-Cambrian evolution, as he 
conceived it, were far more extensive. Al- 
though in 1869 he bade the naturalist stand 
aside and take no part in the controversy, 
he had nevertheless spoken as a naturalist 
in 1862, when, at the close of another Anni- 
versary address to the same Society, he 
argued from the prevalence of persistent 
types ‘“‘that any admissible hypothesis of 
progressive modification must be compati- 
ble with persistence without progression 
through indefinite periods ;”’ and then main- 
tained that “should such an hypothesis 
eventually be proved to be true * * * the 
conclusion will inevitably present itself that 
the Paleozoic, Mesozoic,Cainozoic faunz and 
flor, taken together, bear somewhat the 
same proportion to the whole series of liv- 
ing beings which have occupied this globe 
as the existing fauna and flora do to them.”’ 

Herbert Spencer, in his article on ‘ Illogi- 
cal Geology’ in the Universal Review for 
July, 1859,* uses these words: ‘Only the 
last chapter of the earth’s history has come 
down to us. The many previous chapters, 
stretching back to a time immeasurably re- 
mote, have been burnt, and with them all 
the records of life we may presume they 
contained.’’ Indeed, so brief and unimpor- 
tant does Herbert Spencer consider this last 
chapter to have been that he is puzzled to 
account for ‘such evidences of progression 
as exist;’ and finally concludes that they 
are of no significance in relation to the doc- 
trine of evolution, but probably represent 
the succession of forms by which a newly 
upheaved land would be peopled. He ar- 
gues that the earliest immigrants would be 

* Reprinted in his Essays, 1868, Vol. I., pp. 324- 
376. 


/ 
id 
/ 
f 
on 
— 
. 
ij 


OcTOBER 30, 1896. ] 


the lower forms of animal and vegetable 
life, and that these would be followed by an 
irregular succession of higher and higher 
forms, which ‘ would thus simulate the suc- 
cession presented by our own sedimentary 
series.’ 

We see, then, what these three great 
writers on evolution thought on this sub- 
ject ; they are all convinced that the time 
during which the geologists concluded that 
the fossiliferous rocks had been formed was 
utterly insufficient to account for organic 
evolution. 

Our object to-day is first to consider the 
objections raised by physicists against the 
time demanded by the geologist, and still 
more against its multiplication by the stu- 
dent of organic evolution ; secondly, to in- 
quire whether the present state of paleon- 
tological and zoological knowledge increases 
or diminishes the weight of the threefold 
opinion quoted above—an opinion formed 
on far more slender evidence than that 
which is now available. And if we find 
this opinion sustained, it must be considered 
to have a very important bearing upon the 
controversy. 

The arguments of the physicists are three: 

First, the argument from the observed sec- 
ular change in the length of the day,the most 
important element of which is due to tidal 
retardation. It has been known for a very 
long time that the tides are slowly increas- 
ing the length of our day. Huxley explains 
the reason with his usual lucidity: “‘ That 
this must be so is obvious, if one considers, 
roughly, that the tides result from the pull 
which the sun and moon exert upon the 
sea, causing it to act as a sort of brake upon 
the solid earth.’’* 

A liquid earth takes a shape which fol- 
lows from its rate of revolution, and from 
which, therefore, its rate of revolution can 
be calculated. 

The liquid earth consolidated in the form 


* Anniv. Address to Geol. Soc., 1869. 
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it last assumed, and this shape has per- 
sisted until now and informs us of the rate 
of revolution at the time of consolidation. 
Comparing this with the present rate, and 
knowing the amount of lengthening in a 
given time due to tidal friction, we can cal- 
culate the date of consolidation as certainly 
less than 1,000 million years ago. 

This argument is fallacious, as many 
mathematicians have shown. The present 
shape tells us nothing of the length of the 
day at the date of consolidation; for the 
earth, even when solid, will alter its form 
when exposed for a long time to the action 
of great forces. As Professor Perry said in 
a letter to Professor Tait:* “I know that 
solid rock is not like cobbler’s wax, but 
1,000 million years is a very long time, and 
the forces are great.”” Furthermore, we 
know that the earth is always altering its 
shape and that whole coastlines are slowly 
rising or falling, and that this has been 
true, at any rate, during the formation of 
the stratified rocks. 

This argument is dead and gone. We 
are, indeed, tempted to wonder that the 
physicist, who was looking about for argu- 
ments by which to revise what he con- 
ceived to be the hasty conclusions of the 
geologists as to the age of the earth, should 
have exposed himself to such an obvious 
retort in basing his own conclusions as to 
its age on the assumption that the earth, 
which we know to be always changing in 
shape, has been unable to alter its equa- 
torial radius by a few miles under the ac- 
tion of tremendous forces constantly tend- 
ing to alter it, and having 1,000 million 
years in which to do the work. 

With this flaw in the case it is hardly 
necessary to insist on our great uncertainty 
as to the rate at which the tides are length- 
ening the day. 


The spectacle presented by the geologist : 


and biologist, deeply shocked at Lord Kel- 
* Nature, January 3, 1895. 


~ 
4 
t 
/ 


630 SCIENCZ. 


vin’s extreme uniformitarianism in the do- 
main of astronomy and cosmic physics, is 
altogether too comforting to be passed by 
without remark; but, in thus indulging in 
a friendly tu quoque, I am quite sure that I 
am speaking for every member of this Sec- 
tion in saying that we are in no way behind 


the members of Section A in our pride and 


admiration at the noble work which he has 
done for science, and we are glad to take 
this opportunity of congratulating him on 
the half century of work and teaching— 
both equally fruitful—which has reached its 
completion in the present year. 

The second argument is based upon the 
cooling of the earth, and this is the one 
brought forward and explained by Lord 
Salisbury in his Presidential Address. It 
has been the argument on which, perhaps, 
the chief reliance has been placed, and of 
which the data—so it was believed—were 
the least open to doubt. 

On the Sunday during the meeting of the 
British Association at Leeds (1890) I went 
for a walk with Prof. Perry and asked him to 
explain the physical reasons for limiting the 
age of the earth to a period which the stu- 
dents of other sciences considered to be very 
inadequate. He gave me an account of the 
data on which Lord Kelvin relied in con- 
structing this second argument, and ex- 
pressed the strong opinion that they were 
perfectly sound, while, as for the mathe- 
matics, it might be taken for granted, he 
said, that they were entirely correct. He 
did not attach much weight to the other 
arguments, which he regarded as merely 
offering support to the second. 

This little piece of personal history is of 
interest, inasmuch as Prof. Perry has now 
provided us with a satisfactory answer to 
the line of reasoning which so fully satisfied 


him in 1890. And he was led to a critical ° 


examination of the subject by the attitude 
taken up by Lord Salisbury in 1894. Prof. 
Perry was not present at the meeting, but 


[N. 8. Vout. IV. No. 96, 


when he read the President’s address, and 
saw how other conclusions were ruled out 
of court, how the only theory of evolution 
which commands anything approaching uni- 
versal assent was set on one side because of 
certain assumptions as to the way in which 
the earth was believed to have cooled, he 
was seized with a desire to sift these as- 
sumptions and to inquire whether they 
would bear the weight of such far-reaching 
conclusions. Before giving the results of 
his examination, it is necessary to give a 
brief account of the argument on which so 
much has been built. 

Lord Kelvin assumed that the earth is a 
homogeneous mass of rock similar to that 
with which we are familiar on the surface. 
Assuming, further, that the temperature in- 
creases, on the average, 1° F. for every 50 
feet of depth near the surface everywhere, 
he concluded that the earth would have oc- 
cupied not less than twenty, nor more than 
four hundred million, years in reaching its 
present condition from the time when it 
first began to consolidate and possessed a 
uniform temperature of 7,000° F. 

If, in the statement of the argument, we 
substitute for the assumption of a homo- 
geneous earth an earth which conducts heat 
better internally than it does towards the 
surface, Prof. Perry, whose calculations 
have been verified by Mr. O. Heaviside, 
finds that the time of cooling has to be 
lengthened to an extent which depends 
upon the value assigned to the internal con- 
ducting power. If, for instance, we assume 
that the deeper part of the earth conducts 
ten times as well as the outer part, Lord 
Kelvin’s age would require to be multiplied 
by fifty-six. Even if the conductivity be 
the same throughout, the increase of density 
in the deeper part, by augmenting the ca- 
pacity for heat of unit volume, implies a 
longer age than that conceded by Lord 
Kelvin. If the interior of the earth be 
fluid or contain fluid in a honeycomb struc- 


: 
. 
| 
i 
al 
~ @ 
j 
in 
\ 

iy 
— 
x 
~ 

~ J 


OcTOBER 30, 1896. ] 


ture, the rate at which heat can travel 
would be immensely increased by convec- 
tion currents, and the age would have to be 
correspondingly lengthened. If, further- 
more, such conditions, although not obtain- 
ing now, did obtain in past times, they will 
have operated in the same direction. 

Prof. Tait, in his letter to Prof. Perry 
(published in Nature of January 3, 1895), 
takes the entirely indefensible position that 
the latter is bound to prove the higher in- 
ternal conductivity. The obligation is all 
on the other side, and rests with those who 
have pressed their conclusions hard and 
carried them far. These conclusions have 
been, as Darwin found them, one of our 
‘sorest troubles ;? but when it is admitted 
that there is just as much to be said for an- 
other set of assumptions leading to entirely 
different conclusions our troubles are at an 
end, and we cease to be terrified by an ar- 
ray of symbols, however unintelligible to 
us. It would seem that Prof: Tait, with- 
out, as far as I can learn, publishing any 
independent calculation of the age of the 
earth, has lent the weight of his authority 
to a period of 10 million years, or half of 
Lord Kelvin’s minimum. But in making 
this suggestion he apparently feels neither 
interest nor responsibility in establishing 
the data of the calculations which he bor- 
rowed to obtain therefrom a very different 
result from that obtained by their author. 

Prof. Perry’s object was not to substitute 
a more correct age for that obtained by 
Lord Kelvin, but rather to show that the 
data from which the true age could be cal- 
culated are not really available. We ob- 
tain different results by making different 
assumptions, and there is no sufficient evi- 
dence for accepting one assumption rather 
than another. Nevertheless, there is some 


evidence which indicates that the interior 
of the earth in all probability conducts bet- 
ter than the surface. Its far higher density 
is consistent with the belief that it is rich 
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in metals, free or combined. Prof. Schus- 
ter concludes that the internal electric con- 
ductivity must be considerably greater than 
the external. Geologists have argued from 
the amount of folding to which the crust 
has been subjected that cooling must have 
taken place to a greater depth than 120 
miles, as assumed in Lord Kelvin’s argu- 
ment. Prof. Perry’s assumption would in- 
volve cooling to a much greater depth. 

Prof. Perry’s conclusion that the age of 
the habitable earth is lengthened by in- 
creased conductivity is the very reverse of 
that to which we should be led by a super- 
ficial examination of the case. Prof. Tait, 
indeed, in the letter to which I have al- 
ready alluded, has said: ‘“‘ Why, then, drag 
in mathematics at all, since it is absolutely 
obvious that the better conductor the inte- 
rior in comparison with the skin, the longer 
ago must it have been when the whole was 
at 7,000° F., the state of the skin being as at 
present?’”’ Prof. Perry, in reply, pointed 
out that one mathematician who had refuted 
the tidal retardation argument* had as- 
sumed that the conditions described by 
Prof. Tait would have involved a shorter 
period of time. And it is probable that 
Lord Kelvin thought the same; for he had 
assumed conditions which would give the 
result—so he believed at the time—most 
acceptable to the geologist and biologist. 
Prof. Perry’s conclusion is very far from 
obvious, and without the mathematical 
reasoning would not be arrived at by the 
vast majority of thinking men. 

The ‘ natural man’ without mathematics 
would say, so far from this being ‘ absolutely 
obvious,’ it is quite clear that increased con- 
ductivity, favoring escape of heat, would 
lead to more rapid cooling and would make 
Lord Kelvin’s age even shorter. 

The argument can, however, be put clearly 
without mathematics, and, with Prof. Perry’s 


*Rev. M. H. Close in RB. Dublin Soc., February 
1878. 
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help, I am able to state it in a few words. 
Lord Kelvin’s assumption of an earth re- 
sembling the surface rock in its relations to 
heat leads to the present condition of things, 
namely, a surface gradient of 1° F. for 
every 50 feet, in 100 million years, more or 
less. Deeper than 150 miles he imagines 
that there has been almost no cooling. If, 
however, we take one of the cases put by 
Prof. Perry, and assume that below a depth 
of four miles there is ten times the conduc- 
tivity, we find that after a period of 10 bil- 
lion years the gradient at the surface is 
still 1° F. for every 50 feet; but that we 
have to descend to a depth of 1,500 miles 
before we find the initial temperature of 
7,000° F. undiminished by cooling. In 
fact, the earth, as a whole, has cooled far 
more quickly than under Lord Kelvin’s 
conditions, the greater conductivity ena- 
bling a far larger amount of the internal heat 
to escape; but in escaping it has kept up 
the temperature gradient at the surface. 

Lord Kelvin, replying to Prof. Perry’s 
criticisms, quite admits that the age at 
which he had arrived by the use of this 
argument may be insufficient. Thus, he 
says, in his letter*: “I thought my range 
from 20 millions to 400 millions was prob- 
ably wide enough, but it is quite possible 
that I should have put the superior limit a 
good deal higher, perhaps 4,000 instead of 
400.” 

The third argument was suggested by 
Helmholtz, and depends on the life of the 
sun. Ifthe energy of the sun is due only 
to the mutual gravitation of its parts, andif 
the sun is now of uniform density, “ the 
amount of heat generated by his contrac- 
tion to his present volume would have been 
sufficient to last 18 million years at his pres- 
ent rate of radiation.’’+ Lord Kelvin rejects 
the assumption of uniform density, and is, 
in consequence of this change, able to offer 

*Nature, January 3, 1895. | 
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a much higher upward limit of 500 million 
years. 

This argument also implies the strictest 
uniformitarianism as regards thesun. We 
know that other suns may suddenly gain a 
great accession of energy, so that their radi- 
ation is immensely increased. We only 
detect such changes when they are large 
and sudden, but they prepare us to believe 
that smaller accessions may be much more 
frequent, and perhaps a normal occurrence 
in the evolution of a sun. Such accessions 
may have followed from the convergence of 
a stream of meteors. Again, it is possible 
that the radiation of the sun may have been 
diminished and his energy conserved by a 
solar atmosphere. 

Newcomb has objected to these two possi- 
ble modes by which the life of the sun may 
have been greatly lengthened, that a lessen- 
ing of the sun’s heat by under a quarter 
would cause all the water on the earth to 
freeze, while an increase of much over half 
would probably boil it all away. But such 
changes in the amount of radiation received 
would follow from a greater distance from 
the sun of 154 per cent., and a greater 
proximity to him of 18.4 per cent., respec- 
tively. Venus is inside the latter limit, and 
Mars outside the former, and yet it would 
be a very large assumption to conclude that 
all the water in the former is steam and all 
in the latter ice. Indeed, the existence of 
water and the melting of snow on Mars are 
considered to be thoroughly well authenti- 
cated. It is further possible that in a time 
of lessened solar radiation the earth may 
have possessed an atmosphere which would 
retain a larger proportion of the sun’s heat ; 
and the internal heat of the earth itself, 
great lakes of lava under a canopy of cloud, 
for example, may have played an important 
part in supplying warmth. 

Again we have a greater age if there was 
more energy available than in Helmholtz’s 
hypothesis. Lord Kelvin maintains that 
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this is improbable because of the slow rota- 
tion of the sun, but Perry has given reasons 
for an opposite conclusion. 

The collapse of the first argument of tidal 
retardation, and of the second of the cool- 
ing of the earth, warn us to beware of a con- 
clusion founded on the assumption that the 
sun’s energy depends, and has ever de- 
pended, on a single source of which we 
know the beginning and the end. It may 
be safely maintained that such a conclusion 
has not that degree of certainty which justi- 
fies the followers of one science in assuming 
that the conclusion of other sciences must 
be wrong, and in disregarding the evidence 
brought forward by workers in other lines 
of research. , 

We must freely admit that this third 
argument has not yet fully shared the fate 
of the two other lines of reasoning. Indeed, 
Prof. George Darwin, although attacking 
these latter, agrees with Lord Kelvin in re- 
garding 500 million years as the maximum 
life of the sun.* 

We may observe, too, that 500 million 
years is by no means to be despised; a great 
deal may happen in such a period of time. 
Although I should be very sorry to say that 
it is sufficient, it is a very different offer 
from Prof. Tait’s 10 million. 

In drawing up this account of the physi- 
cal arguments, I owe almost everything to 
Prof. Perry for his articles in Nature (Jan- 
uary 3 and April 18, 1895), and his kind- 
ness in explaining any difficulties that arose. 
I have thought it right to enter into these 
arguments in some detail and to consume 
a considerable proportion of our time in 
their discussion. This was imperatively 
necessary, because they claimed to stand as 
barriers across our path, and, so long as 
they were admitted to be impassable, any 
further progress was out of the question. 
What I hope has been an unbiassed examin- 
ation has shown that, as barriers, they are 

* British Association Reports 1886, pp. 514-518. 
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more imposing than effective ; and we are 
free to proceed and to look for the conclu- 
sions warranted by our own evidence. In 
this matter we are at one with the geolo- 
gists; for, as has been already pointed out, 
we rely on them for an estimate of the time 
occupied by the deposition of the stratified 
rocks, while they rely on us for a conclusion 
as to how far this period is sufficient for the 
whole of organic evolution. 

First, then, we must briefly consider the 
geological argument, and I cannot do better 
than take the case as put by Sir Archibald 
Geikie in his Presidential Address to this 
Association in Edinburgh in 1892. 

Arguing from the amount of material re- 
moved from the land by denuding agencies, 
and carried down to the sea by rivers, he 
showed that the time required to reduce the 
height of the land by one foot varies, ac- 
cording to the activity of the agencies at 
work, from 730 years to 6,800 years. But 
this also supplies a measure of the rate of 


. deposition of rock ; for the same material is 


laid down elsewhere, and would, of course, 
add the same height of one foot to some 
other area equal in size to that from which 
it was removed. 

The next datum to be obtained is the 
total thickness of the stratified rocks 
from the Cambrian system to the present 
day. ‘‘Ona reasonable computation these 
stratified masses, where most fully devel- 
oped, attain a united thickness of not less 
than 100,000 feet. If they were all laid 
down at the most rapid recorded rate of de- 
nudation they would require a period of 
73 millions of years for their completion. 
If they were laid down at the slowest rate 
they would demand a period of not less 
than 680 millions.” 

The argument that geological agencies 
acted much more vigorously in past times 
he entirely refuted by pointing to the char- 
acter of the deposits of which the stratified 
series is composed. ‘‘ We can see no proof 
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whatever, nor even any evidence which 
suggests, that on the whole the rate of waste 
and sedimentation was more rapid during 
Mesozoic and Palzozoic time than it is to- 
day. Had there been any marked difference 
in this rate from ancient to modern times, 
it would be incredible that no clear proof 
of it should have been recorded in the crust 
of the earth.” 

It may, therefore, be inferred that the 
rate of deposition was no nearer the more 
rapid than the slower of the rates recorded 
above, and, if so, the stratified rocks would 
have been laid down in about 400 million 
years. 

There are other arguments favoring the 
uniformity of conditions throughout the 
time during which the stratified rocks were 
laid down, in addition .to those which are 
purely geological and depend upon the 
character of the rocks themselves. Al- 
though more biological than geological, 
these arguments are best considered here. 

The geological agency to which attention 
is chiefly directed by those who desire to 
hurry up the phenomena of rock formation 
is that of the tides. But it seems certain 
that the tides were not sufficiently higher 
in Silurian times to prevent the deposition 
of certain beds of great thickness under 
conditions as tranquil as any of which we 
have evidence in the case of a formation 
extending over a large area. From the 
character of the organic remains it is known 
that these beds were laid down in the sea, 
and there are the strongest grounds for be- 
lieving that they were accumulated along 
shores and in fairly shallow water. The 
remains of extremely delicate organisms 
are found in immense numbers and over a 
very large area. The recent discovery, in 
the Silurian system of America, of trilo- 
bites, with their long delicate antennz per- 
fectly preserved, proves that in one locality 
(Rome, New York State) the tranquillity 
of deposition was quite as profound as in 
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any locality yet discovered on this side of 
the Atlantic. 

There are, then, among the older Palzo- 
zoic rocks a set of deposits than which we 
can imagine none better calculated to test 
the force of the tides; and we find that they 
supply evidence for exceptional tranquility 
of conditions over a long period of time. 

There is other evidence of the perma- 
nence, throughout the time during which 
the stratified rocks were deposited, of con- 
ditions not very dissimilar from those which 
obtain to-day. Thus the attachments of 
marine organisms, which are permanently 
rooted to the bottom or on the shores, did 
not differ in strength from those which we 
now find—an indication that the strains 
due to the movements of the sea did not 
greatly differ in the past. 

We have evidence of a somewhat similar 
kind to prove uniformity in the movements 
of the air. The expanse of the wings of 
flying organisms certainly does not differ in 
a direction which indicates any greater vio- 
lence in the atmospheric conditions. Be- 
fore the birds had become dominant among 
the larger flying organisms their place was 
taken by the flying reptiles, the pterodac- 
tyls, and before the appearance of these we 
know that in Paleozoic times the insects 
were of immense size, a dragon-fly from the 
Carboniferous rocks of France being up- 
wards of 2 feet in the expanse of its wings. 
As one group after another of widely dis- 
similar organisms gained control of the air, 
each was in turn enabled to increase to the 
size which was best suited to such an envi- 
ronment, but we find that the limits which 
obtain to-day were not widely different in 
the past. And this is evident, for the uni- 
formity in the strains due to wind and 
storm no less than to those due to gravity. 
Furthermore, the condition of the earth’s 
surface at present shows us how extremely 
sensitive the flying organism is to an in- 
crease in the former of these strains, when 
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it occurs in proximity to the sea. Thus it 
is well known that an unusvally large pro- 
portion of the Madeiran beetles are wing- 
less, while those which require the power 
of flight possess it in a stronger degree than 
on continental areas. This evolution in 
two directions is readily explained by the 
destruction, by drowning, of the winged in- 
dividuals of the species which can manage 
to live without the power of flight, and of the 
less strongly winged individuals of those 
which need it. Species of the latter kind 
cannot live at allin the far more stormy 
Kerguelen Land, and the whole of the in- 
sect fauna is wingless. 

The size and strength of the trunks of 
fossil trees afford, as Prof. George Darwin 
has pointed out, evidence of uniformity in 
the strains due to the condition of the at- 
mosphere. 

We can trace the prints of raindrops at 
various geological horizons, and in some 
cases found in this country it is even said 
that the eastern side of the depressions is 
the more deeply pitted, proving that the 
rain drove from the west, as the great ma- 
jority of our storms do to-day. 

When, therefore, we are accused of uni- 
formitarianism, as if it were an entirely un- 
proved assumption, we can at any rate point 
to a large body of positive evidence which 
supports our contention, and the absence of 
any evidence against it. Furthermore, the 
data on which we rely are likely to increase 
largely, as the result of future work. 

After this interpolation, chiefly of biologi- 
cal argument in support of the geologist, I 
cannot do better than bring the geological 
evidence to a close in the words which con- 
clude Sir Archibald Geikie’s address: After 
careful reflection on the subject, I affirm 
that the geological record furnishes a mass 
of evidence which no arguments drawn from 
other departments of Nature can explain 
away, and which, it seems to me, cannot be 
satisfactorily interpreted save with an al- 
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lowance of time much beyond the narrow 
limits which recent physical speculation 
would concede.” 

In his letter to Prof. Perry,* Lord Kelvin 
says: “So far as underground heat alone is 
concerned, you are quite right that my es- 
timate was 100 million, and please remark f+ 
that that is all Geikie wants; but I should 
be exceedingly frightened to meet him now 
with only 20 million in my mouth.” 

We have seen, however, that Geikie con- 
sidered the rate of sedimentation to be, on 
the whole, uniform with that which now 
obtains, and this would demand a period of 
nearly 400 million years. He points out, fur- 
thermore, that the time must be greatly in- 
creased on account of the breaks and inter- 
ruptions which occur in the series, so that 
we shall probably get as near an estimate 
as is possible from the data which are avail- 
able by taking 450 million as the time dur- 
ing which the stratified rocks were formed. 
Before leaving this part of the subject, I 
cannot refrain from suggesting a line of 
enquiry which may very possibly furnish 
important data for checking the estimates 
at present formed by geologists, and which, 
if the mechanical difficulties can be over- 
come, is certain to lead to results of the 
greatest interest and importance. Ever 
since the epoch-making voyage of the ‘ Chal- 
lenger’ it has been known that the floor 
of the deep oceans outside the shallow shelf 
which fringes the continental areas is cov- 
ered by a peculiar deposit formed entirely 
of meteoric and volcanic dust, the waste of 
floating pumice and the hard parts of ani- 
mals living in the ocean. Of these latter 
only the most resistant can escape the 
powerful solvent agencies. Many observa- 
tions prove that the accumulation of this 
deposit is extremely slow. One indication 
of this is especially convincing; the teeth 
of sharks and the most resistant part of the 


* Nature, January 3, 1895. 
t P. L. and A., Vol. II., p. 87. 
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skeleton—the ear bones—of whales are so 
thickly spread over the surface that they 
are continually brought up in the dredge, 
while sometimes a single haul will yield a 
large number of them. Imagine the count- 
less generations of sharks and whales 
which must have succeeded each other in 
order that these insignificant portions of 
them should be so thickly spread over that 
vast area which forms the ocean floor. We 
have no reason to suppose that sharks and 
whales die more frequently in the deep 
ocean than in the shallow fringing seas; in 
fact, many observations point in the oppo- 
site direction, for wounded and dying 
whales often enter shallow creeks and in- 
lets, and not uncommonly become stranded. 
And yet these remains of sharks and whales, 
although well known in the stratified rocks 
which were laid down in comparatively 
shallow water and near coasts, are only 
found in certain beds, and then in far less 
abundance than in the oceanic deposit. We 
can only explain this difference by suppos- 


ing that the latter accumulate with such’ 


almost infinite slowness as compared with 
the continental deposits that these remains 
form an important and conspicuous con- 
stituent of the one, while they are merely 
found here and there when looked for em- 
bedded in the other. The rate of ac- 
cumulation of all other constituents is so 
slow as to leave a layer of teeth and ear- 
bones uncovered, or covered by so thin a 
deposit that the dredge can collect them 
freely. Dr. John Murray calculates that 
only a few inches of this deposit have ac- 
cumulated since the Tertiary period. These 
most interesting facts prove furthermore 
that the great ocean basins and continental 
areas have occupied the same relative posi- 
tions since the formation of the first strati- 
fied rocks; for no oceanic deposits are 
found anywhere in the latter. We know 
the sources of the oceanic deposit, and it 
might be possible to form an _ estimate, 
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within wide limits, of its rate of accumula- 
tion. If it were possible to ascertain its 
thickness by means of a boring, some 
conclusions as to the time which has. 
elapsed during the lifetime of certain spe- 
cies—perhaps even the lifetime of the 
oceans themselves—might be arrived at. 
Lower down the remains of earlier spe- 
cies would probably be found. The 
depth of this deposit and its character at 
deeper levels are questions of overwhelming 
interest ; and perhaps even more so is the 
question as to what lies beneath. Long be- 
fore the ‘ Challenger’ had proved the per- 
sistence of oceanic and continental areas, 
Darwin, with extraordinary foresight, and 
opposed by all other naturalists and geolo- 
gists, including his revered teacher, Lyell, 
had come to the same conclusion. His. 
reasoning on the subject is so convincing 
that it is remarkable that he made so few 
converts, and this is all the more surpris- 
ing since the arguments were published in 
the ‘ Origin of Species,’ which in other re- 
spects produced so profound an effect. In 
speculating as to the rocks in which the re- 
mains of the ancestors of the earliest known 
fossils may still exist, he suggested that, 
although the existing relationship between 
the positions of our present oceans and 
continental areas is of immense antiquity, 
there is no reason for the belief that it has 
persisted for an indefinite period, but that 
at some time long antecedent to the earliest 
known fossiliferous rocks “ continents may 
have existed where oceans are now spread 
out ; and clear and open oceans may have 
existed where our continents now stand.” 
Not the least interesting result would be 
the test of this hypothesis, which would 
probably be forthcoming as the result of 
boring into the floor of a deep ocean ; for 
although, as Darwin pointed out, it is likely 
enough that such rocks would be highly 
metamorphosed, yet it might still be pos- 
sible to ascertain whether they had at any 
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time formed part of a continental deposit, 
and perhaps to discover much more than 
this. Such an undertaking might be car- 
ried out in conjunction with other investi- 
gations of the highest interest, such as the 
attempt to obtain a record of the swing of 
a pendulum at the bottom of the ocean. 
E. B. Povutton. 
(To be Concluded.) 


SECTION H. ANTHROPOLOGY. 

Tue Liverpool session of the Anthropo- 
logical Section will long be remembered as 
one of exceptional interest. The President, 
Mr. Arthur J. Evans, keeper of the Ash- 
molean Museum at Oxford, had long pre- 
viously arranged for a discussion on the ori- 
gin of the Mediterranean race and culture, 
and numerous distinguished archeologists 
and anthropologists had been invited to at- 
tend and join in the discussion, among 
others may be mentioned Prof. Sergi, M. 
Salomon Reinach, Dr. P. Topinard and 
Prof. D. G. Brinton, but these four were at 
the last unfortunately unable to be present. 
In the course of his able address the Presi- 
dent touched on many points that were 
coming on for discussion during the meet- 
ing, and he thus, as it were, struck the key- 
note of the proceedings. Taking it as a 
whole the meeting was distinctly archzeo- 
logical in character, and it will probably be 
found that the giving of a distinctive char- 
acter to a meeting will ensure a higher 
average of excellence in the papers than if 
the communications offered are left to 
chance. There is more likelihood ofa num- 
ber of distinguished men interested in a 
comparatively limited subject gathering to 
meet with one another by prearrangement, 
than the same number of equally compe- 
tent men in various departments of An- 
thropology ; but at the same time no depart- 
ment of Anthropology should be entirely 
unrepresented. 

The range of the subjects dealt with at 
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the meeting will be evident from the follow- 
ing summary, in which no attempt is made 
to retain the order in which the papers were 
read, 

Mr. Seton Karr exhibited a selection of 
the paleolithic implements he discovered 
in Somaliland, these form a remarkable 
series taken in conjunction with the types 
from India and Western Europe, and sug- 
gest either the extension of an associated 
people or a migration. Recent numerous 
finds of flint implements in North Ireland 
appear to throw back the age of man in 
Ireland further than the typical Neolithic 
period which is the limit usually acknowl- 
edged, but it is not yet generally accepted 
that the striz on some of these implements 
are really of glacial origin. Mr. W. J. 
Knowles brought forward evidence to show 
that at Whitepark Bay, County Antrim, 
Neolithic settlers carried away to sites 
among the sand hills, the weathered cores 
and flakes of paleolithic age from the 
raised beach and worked them up into 
fresh implements, which still show the 
older flaked surfaces ; their newer surfaces, 
however, are still fresh. A lantern exhibi- 
tion of photographs taken by Prof. W. A. 
Herdman, of the dolmens of Brittany, led 
to a discussion of their age. Most speakers 
dated them as being neolithic, but perhaps in 
some cases of later date, Prof. Boyd Daw- 
kins, however, claimed them as belonging 
to the Bronze age. Mr. F. T. Elworthy re- 
corded the very recent discovery of a cist 
burial in Somersetshire, of which he ex- 
hibited photographs. The man, judging 
from his skull, certainly belonged to the 
Roundbarrow or Bronze race, but the in- 
terment and the earthen vessel were more 
neolithic in character; perhaps he was a 
pioneer. The ancient forts or brochs of 
Scotland formed the subject of a paper by 
Miss Maclagan. 

The occurrence of an European Copper 
age was more than once alluded to. Dr. 
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Munro denied its existence and regarded the 
copper implements as ‘starved’ bronze, 
owing to a temporary scarcity of tin. Prof. 
Flinders Petrie placed the first employment 
of copper tools in the Mediterranean basin 
at from 3,500 to 3,000 B.C. Dr. Montelius 
referred to the early copper implements of 
north and central Italy having the same 
form as the antecedent stone types, and Dr. 
J. H. Gladstone presented a series of anal- 
yses of implements which demonstrated a 
transition from pure copper, through copper 
hardened with sub-oxides of copper and 
natural alloys of copper with antimony and 
arsenic to tin bronze. When the latter was 
hit upon it quickly superseded the others. 

The great debate on the Mykenzean civil- 
ization was opened in a brilliant, slashing 
speech by Prof. W. Ridgeway. The dis- 
eovery of Mykenzan remains in various 
parts of the Greek world from Asia Minor 
and Cyprus to Sicily makes it desirable to 
re-examine the question of the origin of 
these remains. It is generally conceded 
that the choice lies between the Pelasgians 
and the Achzans. When Schliemann dis- 
covered the Mykenzan finds, scholars at 
once rushed to the conclusion that these be- 
longed to the Achzean culture as sung by 
Homer. This involves many difficulties : 
(1) the age of Mykene is that of bronze, 
that of Homer’s Achzeans is distinctly of 
iron; (2) engraved gems are characteristic 
of Mykenz, but such engraved gems, used 
either as signets or as ornaments, are un- 
known to Homer’; (3) No fibule have been 
found in the Acropolis of Mykenz, but 
Homer’s Achzans used them to keep on their 
dress ; (4) the Mykenzeans had a peculiar 
shield, like the figure 8, they had no breast- 
plate, no greaves of metal, and wore their 
hair in three locks behind; whilst the 
Acheans had round shields, bronze breast- 
plates and greaves, and wore their hair 
flowing. To obviate such difficulties 
Reichel, followed by Leaf, would make 
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wholesale excision of passages from the 
Homeric poems. The Greeks themselves 
thought that Mykenz and Tiryus were 
built before the Achzeans entered Pelopon- 
nese, and by the Pelasgians. The Greek his- 
torians declared that Attica was never in- 
habited by any other race than the Pelas- 
gians, and Mykenzan remains have been 
found in abundance in Attica. The My- 
kenzean culture is that of the Bronze age 
and Pelasgian in origin. It was supplanted 
by the Iron age which was introduced by the 
Acheans into Greece. Prof. Petrie offered 
as an additional argument the continuity in 
Attica of artistic preeminence from Myken- 
zean times to the highest period of Greek 
art. Dr. Beddoe adduced craniological 
evidence in support of the Pelasgian origin 
of some of the most noted Greeks. Va- 
rious speakers continued the discussion, 
some of whom combatted Prof. Ridgeway’s 
conclusions, but the general impression was 
that he had established his main conten- 
tions, and he maintained that he was justi- 
fied in laying stress on traditional history 
as this was so largely supported by archzeo- 
logical finds. The physical characters and 
migrations of the Mediterranean race ac- 
cording to Sergi were laid before the meet- 
ing by Mr. Myres. 

The chronology of the Bronze Age in 
northern and central Italy formed the sub- 
ject of a learned and beautifully illustrated 
paper by Dr. Montelius, the renowned 
Swedish archeologist. He distinguished 
four divisions of the Bronze Age dating 
from 2100 to 1100 B. C.; and in central 
Italy two Protetruscan Periods from 1100 
to 900 B. C., and two Etruscan Periods from 
900 to 700 B. C. Associated with this 
group of subjects was an erudite paper by 
Mr. J. L. Myres on Cypress and the trade 
routes of southeast Europe. 

The starting-point of the Iron Age in 
Europe, formed the subject of a communica- 
tion by Prof. Ridgeway. He stated that 
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Scandinavia cannot be its place of origin, 
for there the Iron Age began later than the 
Christian era. It is admitted that the Iron 
Age comes per saltum in Swiss lake dwell- 
ings, in Italy, Greece, France and Britain. 
Iron is found going with the Kelts into 
these various regions. 

Hallstatt, in Austria, is the only place in 
Europe where articles of iron are found 
gradually replacing those of the same kind 
made in bronze. It has not been hitherto 
pointed out that within a very short dis- 
tance of the Hallstatt cemetery lies one of 
the most famous iron mines of antiquity, 
that of Noreia. From this center iron 
spread into Italy, Switzerland, Gaul, Spain, 
Greece and eastern Germany. He sug- 
gested that the old bronze workers came 
across an outcrop of volcanic iron, such as 
that known in at least one place in Green- 
land. Man would thus find ready to hand 
masses of wrought iron, and there is no need 
to suppose that meteoric stones first sup- 
plied him with that metal. This view was 
discussed but it did not find much accept- 
ance. Prof. Flinders Petrie referred to his 
recent discovery in Egypt of various iron 
tools of such a character that they must 
have been made by a people long acquainted 
with iron. They occurred in company with 
an Assyrian helmet. He put them down to 
about 670 B. C. This is the oldest datable 
iron find. 

Various other papers bore upon the 
primitive civilization of Europe. The presi- 
dent, for example, read one on ‘ Pillar and 
Tree worship in Mykenzan Greece,’ in 
which he showed the great part played by 
these objects in the religion of that epoch. 
On a gold ring from the early Mykenzan 
period (about 1500 B. C.), a dual cult of a 
male and female divinity in their pillar 
shape is illustrated, and an armed sun- 
god is being brought down on to his obe- 
lisk, or Bethel, by ritual incantation; other 
signets show pillars and trees enclosed in 
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small shrines. The cult of the sacred fig 
tree and the early sanctity of the dove 
were alluded to. This ancient pillar and 
tree worship largely survived in the rustic 
cult of classical Greece. 

Another important paper on ceremonies 
which date back to prehistoric times was 
read by Mr. G. L. Gomme as an appendix 
to the Report of the Ethnographic Survey 
of the United Kingdom. It was entitled 
‘On the Method of Determining the Value 
of Folklore as Ethnological Data.’ He 
dealt with the traces of fire worship in the 
British Islands, and by a process of analysis 
and synthesis arrived at the conclusion that 
the fire, obtained in a sacred manner, was 
maintained within a group connected by 
common descent, whose welfare is depend- 
ent upon the performance of the ceremony 
and the continual possession of the fire. 
This is equated with the early tribal system 
of the Aryans. By connecting by lines all 
the places in a country where more or fewer 
of these customs occur, a diagram is ob- 
tained thé contour of which forms what Mr. 
Gomme calls an ‘ ethnological test-figure.’ 
He has previously suggested that water- 
worship customs are non-Aryan in origin, 
and therefore belongs to the pre-Celtic peo- 
ple of these islands, and it is noteworthy 
that the ‘ ethnological test-figure ’ produced 
from water customs differs radically from 
that produced by the fire customs. 

Other interesting communications were a 
beautifully illustrated account of the Swe- 
dish boat-graves from 600 to 1000 A. D., by 
Dr. H. Stolpe. Mr. G. Coffey brought for- 
ward additional evidence in support of his 
view that the spirals and some other de- 
vices of the incised stones of New Grange, 
Dowth and Loughcrew, in Ireland, had been 
derived from Scandinavia, one important 
piece of evidence being the discovery of a 
second drawing of a boat similar to those 
of the well known rock-scribings of Swe- 
den. Mr. R. A. 8. Macalister carefully 
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described an important prehistoric settle- 
mentin Kerry. These, as well as several 
other papers, were fully illustrated by lan- 
tern slides. 

The centenary of the birth of A. Retzius, 
the pioneer of some of the modern methods 
of craniological research was suitably com- 
memorated by Sir William Turner, Mr. 
Brabrook and the President. Mr. A. W. 
Moore and Dr. J. Beddoe described the an- 
thropology of the Isle of Man, and Dr. Gar- 
son illustrated the mean bodily proportions 
of the members of the British Association 
from measurements which had been taken 
at numerous meetings. Dr. D. Hepburn 
gave a very elaborate comparison of the 
femur of Pithecanthropus with numerous fe- 
mora of various races. He found, as Dr. 
Manouvrier had already done, that all the 
peculiarities could be matched in recent 
bones. 

The elaborate report on the north-west 
tribes of Canada was read, and Prof. E. 
Adlum gave a very interesting account 
of the Coast Indians of British Columbia. 
Graf von Pfeil described from personal ex- 
perience the Duk-duk, Eineth and Marawot 
ceremonies of the Bismarck Archipelago. 
Mr. C. H. Read, of the British Museum, 
strongly urged the formation of an Imperial 
Bureau of Ethnology analogous, but not 
necessarily similar to the splendid Bureau 
at Washington; this idea was warmly sup- 
ported by several speakers. Prof. A. C. 
Haddon drew attention to the necessity for 
the immediate anthropological investigation 
of Oceanic Islands and other districts where 
the natives are disappearing before or be- 
coming modified by the white man. Mr.S. 
H. Ray pointed out that British New Guinea 
was at the present moment a very favorable 
field for such research. 

The problem of storehousing anthropo- 
logical and archzeological collections formed 
the subject of an animated discussion. Prof. 
Flinders Petrie proposed the erection in a 
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country site, not too far from London, of 
long, low well-lighted stores, which would 
be capable of indefinite extension and 
where associated objects of any number 
or size could be kept together for refer- 
ence. Some of the details of his scheme ap- 
peared impracticable to several speakers, 
but there was a general feeling that this is 
a question that must be faced sometime or 
other. No satisfactory scientific work can 
be done unless there are long series of spec- 
imens for comparison and we must also 
consider the needs of posterity. 


The general interest in anthropology 
was increased by Prof. Flinders Petrie’s 
evening lecture on ‘Man before writing.’ 
In Prof. W. H. Goodyear’s lantern demon- 
stration at one of the conversationes, the false 
perspective of numerous medizval Italian 
churches was abundantly proved. A novel 
feature in connection with the meeting was 
a loan exhibition in which numerous objects — 
referred to in the papers were exhibited. 


A. C. Happon. 
CAMBRIDGE, ENGLAND. 


THE INTERNATIONAL PSYCHOLOGICAL 
CONGRESS. 

Tue Third International Congress for 
Psychology was held at Munich, August 
4-8. Of the 550 who registered as mem- 
bers, nearly 400 were present. Germany 
was naturally represented by the greatest 
number, but France and the other neigh- 
boring countries also sent large delega- 
tions. From England there were twelve, 
and from the United States there were 
twenty-six present. 

The Congress began with an informa! re- 
ception on August 3d, at the Café Luitpold, 
thus giving the members an opportunity of 
meeting each other before the sessions. 
The other social arrangements were numer- 
ous and varied, and made an interesting 
and pleasing commentary on the hospitality 
and the customs of the German people. 
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These included a reception in the Rath- 
haus, given by the city of Munich, at 
which Professors Richet (France), Baldwin 


(U. 8. A.), Sidgwick (England), Tokarsky 


(Russia), Sergi (Italy), Flournoy (Switzer- 
land), Heymans (Holland), Saliger (Aus- 
tria), and Geijer (Scandanavia), represent- 
ing their respective countries, brought greet- 
ings to the land whence had come much of 
the impetus to the present work in the sci- 
ence. Wednesday noon, the Congress was 
invited to partake of a ‘ Friihschoppen,’ 
and to view the arrangements of the 
‘Brauerei zum Spaten;’ the same evening, 
in honor of the Congress, there was a pres- 
entation of ‘Don Giovanni’ in the Royal 
theatre. The next noon the English and 
the American members lunched together, 
and in the evening there was a Congress 
dinner. A lawn party and an excursion on 
the Starnberger Sea, which had been ar- 
ranged, were given up on account of the 
weather, and in place of the latter, on Fri- 
day evening, there was another informal re- 
ception, bringing the Congress to a close. 
At the business meetings it was decided 
to hold the next Congress at Paris in 1900. 
The following officers were then elected: 
President, Prof. Th. Ribot; Vice-President, 
Prof. Ch. Richet ; General Secretary, Prof. 
Pierre Janet; all from Paris. In addition 
to these officers, the following were ap- 
pointed as members of the international 
committee of organization: Professors A. Bi- 
net (Paris), P. Flechsig (Leipzig), H. Eb- 


binghaus (Breslau), Th. Lipps (Munich), C.: 


Stumpf (Berlin), H. Sidgwick (Cambridge, 
Eng.), G. F. Stout (Cambridge, Eng.), J. 
Sully (London), W. James (Cambridge, 
U.S. A.), J. M. Baldwin (Princeton), E. 
B. Titchener (Ithaca, N. Y.), E. Morselli 
(Genua), G. Sergi (Rome), 8. Exner (Vi- 
enna), and G. Heymans (Groningen, Hol- 
land). 

The work of the Congress was divided 
into general and sectional sessions. In the 
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first general session the President, Prof. C. 
Stumpf (Berlin), after formally opening the 
Congress, read his presidential address and 
then presented the Minister of the Interior 
for Church and School Affairs of Bavaria, 
Count von Landmann, who welcomed the 
Congress to Germany and to Bavaria in the 
name of the government. The vice-mayor, 
Birgermeister Brunner, next welcomed the 
Congress in the name of the city of Munich, 
and the rector of the University, Prof. von 
Baur, gave a welcome from the University. 
Then followed a paper by Prof. Charles 
Richet (Paris), ‘On Pain,’ and one by 
Prof. von Liszt (Halle), on ‘Criminal Ac- 
countability.’ At the second general session 
papers were read by Prof. P. Flechsig 
(Leipzig), ‘The Association Centers in the 
Human Brain’ (with anatomical demon- 
stration); Prof. G. Sergi (Rome), ‘ Where 
is the Seat of the Emotions ?’ and Prof. W. 
Preyer (Wiesbaden), ‘The Psychology of 
the Child.’ The third general session in- 
cluded the following papers: Prof. F. Bren- 
tano (Vienna), ‘ Theory of Sensation;’ Prof. 
Pierre Janet (Paris), ‘The Hypnotic Influ- 
ence and the Necessity of Caution in its 
Use;’ Prof. H. Ebbinghaus (Breslau), ‘ A 
New Method for Testing Mental Capabili- 
ties and its Application to School Children;’ 
Prof. Th. Lipps (Munich), ‘ The Idea of the 
Unconscious in Psychology.’ The remain- 
der of the papers presented were read in 
sectional meetings. The divisions into 
which the work was separated were as fol- 
lows: 

I. Anatomy and physiology of the brain 
and the sense organs. Psychology of the 
senses. Psycho-physics. 

II. Psychology of the normal individual. 

III. Pathological and criminal psychol- 
ogy. 

IV. Psychology of sleep, dreams, hypno- 
tism, and allied phenomena. 

V. Comparative and educational psy- 


chology. 
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A short account of some of the papers 
follows. At the general sessions— 

Prof. C. Stumpf (Berlin), in his presi- 
dential address, first reviewed briefly the 
two previous congresses, calling attention 
to the fact that this one was a congress for 
psychology, while the first one at Paris was a 
congress for physiological psychology, and the 
second one at London was a congress for 
experimental psychology. He then discussed 
the different theories of the relation of body 
and mind, and concluded with a short ac- 
count of the advance in psychology since 
the time of Descartes and Spinoza, and a 
brief reference to some of the present prob- 
lems. 

Prof. Richet (Paris) treated ‘ Pain’ from 
the biological standpoint. He showed that 
in general pain is caused by strong stimuli 
and by every cause which greatly modifies 
the state of the nerves. He finds in it, 
with its fundamental character of persist- 
ence in memory, one of the seasonable pro- 
visions that guards the individual from in- 
jury and from the shortening of life, and 
he considers it a powerful motive, particu- 
larly in man, pushing him unceasingly to- 
ward perfection. 

Prof. von Liszt (Halle a. 8.) considered 
the question of ‘ Criminal responsibility.’ 
He thought that the questions of the free- 
dom of the will and of mental capabilities 
would not settle responsibility, but rather 
the psychological considerations of the feel- 
ings and of the will. 

Prof. P. Flechsig (Leipzig), in his paper 
‘On the association centers in the human 
brain,’ told of his work (first announced 
two years ago), on the brains of the embryo 
and of the young, by which he found the 
gradual development, or ripening, as he 
called it, of the different portions of the 
cerebrum ; first, the parts connected with 
movements and the senses, and then the 
connecting parts, the association fibres. A 
lantern demonstration with brain sections, 
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showing the different stages of development, 
followed. The paper led to a long and 
heated discussion between the physiologists 
and pathologists and the psychologists in 
which, beside the reader of the paper, Lipps, 
Ebbinghaus, Stumpf, Forel and Dechterew 
took part. 

Prof. G. Sergi (Rome) discussed the 
question ‘ Where is the seat of the emo- 
tions?’ After reviewing the different theo- 
ries of the emotions and the evidence in 
support of them, he turned to the question 
and brought forth evidence to show that the 
emotional center is not in the brain (cere- 
bellum or cerebrum), but in the medulla 
oblongata, and he considered the seat of the 
emotions to be peripheral, and due to 
changes in the blood supply, to breathing 
and to nutritional changes. 

Prof. W. Preyer (Wiesbaden) made an 
appeal in his paper, ‘ The Psychology of the 
child,’ for the closer and more extended 
study of the psychic life of the child, which 
represents in itself the whole mental devel- 
opment of mankind. 

Prof. F. Brentano (Vienna), in his dis- 
course, treated of the theory of sensation, 
dealing particularly with the concept of in- 
tensity. 

Prof. Ebbinghaus (Breslau) next told of 
some of the practical uses of experimental 
psychology. His paper, ‘On a new method 
for testing mental ability and its applica- 
tion to school children,’ was an account of 
some experiments he had made on school 
children, testing their ability to memorize, 
their accuracy, ete., under the varying 
school conditions, to discover the most 
favorable conditions for school work. 

Prof. Pierre Janet (Paris) spoke of the 
influence of the hypnotizer over his subject, 
of the feelings sometimes aroused in the 
latter toward the former—love, hate, ter- 
ror, veneration, jealousy—which feelings 
sometimes exist even when the subject is 
not in a somnambulic state. He consid- 


4 
| 
4 
: 
7 
th 
— 
oN 
ty 
| 
a 
5) 
4 
| 
aN 
— 
— 
4 
| 
é 
— h 
| 
“ 


OcTOBER 30, 1896. ] 


ered the influence due mainly to weakness 
of will and to dependence on others, the 
subjects thus needing some one to decide 
for them. 

Prof. Th. Lipps (Munich), the Vice- 
President, considered the subject ‘The idea 
of the unconscious in psychology.’ For a 
true science of the mind the speaker found 
it was necessary to consider the uncon- 
scious, and he held that a psychology 
which took account only of our conscious 
experiences would be an ‘ Unding.’ 

The following papers were also announced 
for the general sessions, but were not read : 
G. Stanley Hall (Worcester, Mass.), ‘A 
Genetic Study of Primitive Emotions;’ 
G. F. Stout (Cambridge, Eng.), ‘ Unana- 
lyzed Individuality as a Dominant Category 
in Savage Thought;’ F. W. H. Myers 
(Cambridge, Eng.), ‘The Psychology of 
Genius;’ W. von Tschisch (Dorpat, Russia), 
‘Memory for Sense Perceptions; A. Binet 
(Paris), ‘ Individual Psychology.’ 

The following are short accounts of some 
of the papers read at the sectional sessions: 


SECTION I. 
Dr. A. Tokarsky (Moscow) considered 


the question of the shortest time of a sim- 


ple reaction. He excluded only those 
experiments as premature which either 
actually preceded or coincided with the 
stimulus, and found then that the shortest 
reactions were from .005 to .01 second. 

Prof. H. Ebbinghaus (Breslau), in his 
communication on the psycho-physical 
method of right and wrong cases, pointed 
out some errors in the use of the method 
and discussed the relation it bore to the 
method of mean error. 

Prof. O. Kiilpe (Wirzburg) communi- 
cated some preliminary results he had ob- 
tained on the influence of the attention on 
the intensity (brightness) of a sensation. 
He had experimented with visual stimuli 
and found in the diversion of attention by 
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convergence and accommodation that one 
observer made an under-valuation, while 
two others over-valued the intensity. The 
paper led to a discussion between Minster- 
berg, Ebbinghaus, Stumpf, Exner, Lipps 
and the reader of the paper. 

Prof. G. Martius (Bonn) announced some 
results on the influence of the intensity of 
light on the brightness of the color sensa- 
tion. His experiments showed that the 
brightness of the color sensation bears a 
functional relation to the objective intensity 
of the light. Red, orange, yellow and 
purple decreased steadily as the intensity 
decreased; the other colors increased up to 
the value found by the method of minimum 
intensity. 

W. 8. Wadsworth (Philadelphia) gave 
an account of some experiments made with 
persons of defective color vision. He ex- 
hibited many charts showing effects of edu- 
cation, association, sex, temperament, ete. 
He referred to the difficulties experienced 
in making comparisons with results of 
previous investigators and, to obviate this 
in the future, suggested the appointment of 
an international committee to consider and 
decide upon a standard series of colors. 

Dr. G. M. Stratton (Berkeley, Cal.) de- 
scribed some preliminary experiments he 
had made on ‘ vision without inversion of 
the retinal image.’ The aim of the work 
was to test the assertions, made by the ex- 
ponents of the ‘ projection’ and of the ‘ eye 
movement’ theories of upright vision, that 
the inversion of the retinal image is neces- 
sary for upright vision. The experiments 
were made using only one eye, but they 
showed a rapid reharmonizing of tactual and 
visual localization. The speaker concluded, 
therefore, that the experiment proved that 
the perception of the field as ‘ upright’ is not 
dependent on the inversion of the retinal 
image. 

Prof. R. Taverni (Catania, Sardinia) 
communicated some results on ‘States in 
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the other senses analogous to Daltonism.’ 
Among the number of people examined by 
him during the past thirteen years he found 
161 such abnormal people, of whom 108 
were hearing defectives, 23 taste, 18 touch, 
and 12 smell. Of the whole number (161) 
only two were also color defectives. The 
proportion of men to women for the several 
defects were: hearing, 2:1; taste, 1:3; 
touch, 1:5; smell, 1:2. Among the num- 
ber it was found that there were three times 
as many of the poorer classes as of those in 
better social condition. 

Prof. W.Wendensky (St. Petersburg) re- 
ported some experiments to determine what 
influence the stimulation of a cortical center 
on one hemisphere of the brain had on the 
corresponding center of the opposite side. 
The results were very variable, but led to 
the conclusion that there was a functional 
relation between the hemispheres much 
closer than has been usually admitted. 

Dr. E. Hering (Prague) propounded and 
attempted to answer the question ‘In how 
far is the integrity of the centripital nerves 
a condition for voluntary action?’ His 
conclusion was that if all centripital stimu- 
jation cease, voluntary acts would also cease, 
but if after centripital paralysis the excita- 
bility of the nerves still remained, then one 
could not say that acts might not be volun- 
tary. 

Dr. L. William Stern (Berlin) discussed 
the manner in which we perceive changes. 
These he found to be: (1) through momen- 
tary perception; (2) through prolonged per- 
ception, and (3) through the comparison of 
an event’s separate phases. 


SECTION II. 


Prof. H. Flournoy (Geneva) reported ex- 
periments made on the association of figures. 
Observers were intructed to write as quickly 
as possible single numbers (those from one 
to nine), thinking of them only as single, 
and writing péle méle, not in the order 
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of the figures (e. g., 1. 2. 3. or 9. 8. 7), 
The results showed considerable individ- 
ual differences both in the quantity and in 
the numbers written. A decided preference 
for the numbers 3, 5 and 7 was noted and 
also a seeming dislike for 2, 6 and particu- 
larly 1. The individuals were found to be 
constant in their preferences, etc., over a 
period of four years. 

Prof. L. Edinger (Frankfort on the 
Main), in answer to the question ‘‘ Can psy- 
chology derive benefit from the present 
state of brain anatomy?’ considered that 
from anatomical study psychology had 
much to learn, and particularly was this 
the case for comparative psychology in ex- 
perimenting on the psychic condition of 
animals. 

Prof. J. Courtier (Paris) made some pre- 
liminary announcements on memory for 
music. He had used as subjects the pro- 
fessors and students at the conservatory of 
Paris and had also experimented with other 
musical people, singers, instrumentalists 
and composers. 

Prof. V. Basch (Rennes) spoke of ‘ Method 
in esthetics.’ He considered it entirely un- 
scientific to follow exclusively the logical, 
or metaphysical, or psychological lines when 
dealing with this subject, and concluded 
that any proper treatment must include the 
three, first psychological, then logical, and 
finally metaphysical. 

A. T. Shand (London) discussed, in his 
paper, ‘On the psychological hypotheses 
concerning the relation of the mind and the 
brain,’ the two theories most commonly ac- 
cepted, viz : those of ‘ parallelism,’ and that 
of ‘interaction.’ He showed that the two 
are not mutually exclusive and that when 
taken together would make a better hy- 
pothesis than either separately. He at- 
tempted to reconcile and combine them. 

Prof. C. Ueberhorst (Innsbruck) anal- 
yzed out the psychic factors in visual per- 
ception. 
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J. Philippe (Paris) gave the general 
results he had obtained in mental ima- 
gery. He showed there were three ways 
of studying the imagination: (1) con- 
sidering the way in which our mental 
images are formed; (2) taking the con- 
tents of our imagination at different times, 
and (3) studying the way in which our 
mental images disappear or fade away. His 
experiments were made with the last method 
chiefly, and he considered only visual im- 
ages. The visual images of objects seen 
or felt were noted immediately after, after 
a lapse of 15 days, after 30 days and after 
two months. It was found that details 
tended to disappear and that the typi- 
cal form became more and more accentu- 
ated, making thus a general image of the 
object. 

Prof. G. G. Gizzi (Rome) discussed 
‘Feeling and its Laws.’ The laws he de- 
duced were as follows: (1) The sensation 
and the feeling are directly proportional to 
the sensibility of the individual and the in- 
versely to the mental distraction. (2) 
During the persistance of a stimulus the 
intensity of the sensation decreases while 
the intensity of the feeling increases, the 
increase or decrease being directly propor- 
tional to the culture and education of the 
individual and inversely proportional to the 
mental distraction. 

Dr. W. Jerusalem (Vienna) discussed 
the origin of the number concept. He con- 
sidered that our notion of number arose 
through the existence of similar objects in 
nature and from our function of judgment. 
Our arithmetical judgments, therefore, are 
general laws of physical occurrences and 
have an unconditioned and indubitable 
validity. 

Dr. 8. 8. Epstein (Berlin) described some 
experiments on the influence of light stim- 
ulation on the blood supply. All colors 
were found to have a stimulating effect, 
red having the most and green the least. 
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SECTION III. 

Prof. A. von Striimpell (Erlangen) gave 
an account of some interesting diseases of 
memory, with loss of mental images for 
periods of time past, some cases of word 
amnesia, etc. 

Prof. Pierre Janet (Paris) announced 
some interesting resulis on ‘the times for 
simple reactions in their relation to dis- 
eases of attention.’ Different classes of in- 
sane people were tested, and the curves ob- 
tained showed the feebleness of attention 
in the melancholic, the oscillations in the 
neurasthenic and its rapid fatigue in the 
hysterical cases. The reactions, if contin- 
ued beyond fifteen or twenty minutes, in 
some cases, particularly with paranoiacs 
and hysterical patients, become automatic, 
so that the reaction cannot always be 
taken as a sure guide of the state of atten- 
tion. 

Dr. O. Nacke (Leipzig), in his paper on 
‘Criminal Psychology,’ defined the ma- 
terials with which to work as follows: 
(1) Those generally classed as criminals 
(a heterogeneous mass). (2) Those men- 
tally unsound, epileptic, ‘imbecile, etc. 
(3) The lowest strata of society. 

Dr. A. de Jong (The Hague) considered 
‘the psychology of false ideas of the in- 
sane.’ He thought they were only second- 
ary symptoms and as logical developments. 
Their character cannot determine the diag- 
nosis of the case, he thought, but we must 
look rather to their developments. 

Drs. G. C. Ferrari and Bernadini (San 
Maurizio, Italy) described some experi- 
ments to test the musical memory of idiots. 
Simple melodies were used and the idiots 
required to repeat immediately after, as 
well as possible, what they had just heard. 
60 (39 men and 21 women) out of 100 (60 
men, 21 women) could repeat the chord 
C.E.G.C., while 12 (7 men, 5 women) were 
found to have (for idiots) good memory for 
music. 
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SECTION IV. 

Dr. E. Roemer (Heidelberg) described 
some experiments in progress on the rela- 
tion between sleep and mental ability. The 
observer’s memory was tested, and the 
accuracy and speed of work, the associa- 
tion time and time of discrimination, were 
taken at different times after awaking and 
after different periods of sleep. 

Prof. J. M. Vold (Christiania) reported 
some experiments on visual images in 
dreams. Objects were looked at just before 
going to bed and dreams noted. It was 
found that very seldom was the entire ap- 
pearance of the object (if a dream happened 
to be about it) changed, but that there 
was usually a curious change in color. 

C. Lloyd Tuckey (London) gave the re- 
sults of his use of hypnotism for the cure of 
chronic alcoholism. Of the 65 cases he had 
treated in eight years, 15 were permanently 
cured, and 7 greatly benefited. — 

Dr. Bonjour (Lausanne) gave an ac- 
count of cases in which suggestion had been 
used as a means of curing disease. He 
used his illustrations to show the influence 
of the psychic over the material part of our 
nature, of the mind over the body. 

Mrs. Sidgwick (Cambridge, Eng.) made 
a final report on ‘the statistical enquiry 
into sensory hallucinations experienced 
while awake by persons in ordinary health.’ 
She referred to the Proceedings of the 
Society for Psychical Research for the full 
report, but treated more fully of its bearing 
on the evidence for telepathy. As there 
were a number present who considered the 
results could be explained in a different 
manner, the paper received a full discus 
sion. 

Prof. Sidgwick (Cambridge, Eng.) next 
considered, in his paper entitled ‘Experi- 
ments in involuntary whispering and their 
bearing on alleged cases of thought trans- 
ference,’ the work of Lehmann and Hansen 
published in Wundt’s Philosophische Studien. 
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sciences were admirably represented ; math- 
ematics by Prof. Felix Klein, of Gdttin- 
gen; physics by Prof. J. J. Thomson, of 
Cambridge, and zoology by Prof. A. A. W. 
Hubrecht, of Utrecht. Lectures in philol- 
ogy, literature and philosophy, were given 
by Prof. Karl Brugmann, of Leipzig ; Prof. 
Edward Dowden, of Dublin, and Prof. An- 
drew Seth, of Edinburgh. Many American 
men of science and scholars were present 
at Princeton during the week to attend the 
lectures and the meeting of the American 
Mathematical Society on Saturday. 

The ceremonies last week extended 
over three days. On Tuesday morning 
the President of the University, Dr. Pat- 
ton, preached a special sermon, and in 
the afternoon official receptions were given 
to the delegates. On Wednesday Prof. 
Woodrow Wilson made an oration choos- 
ing as his theme ‘ Princeton in the National 
Service,’ and Rev. Dr. Henry van Dyke 
read a poem entitled ‘The Builders.’ On 
Thursday President Patton made the formal 
announcement of the change in the insitu- 
tion’s title from The College of New Jersey to 
Princeton University, and announced the 
gifts that had been contributed in honor of 
the Sesquicentennial. These amount to 
more than $1,300,000. The two largest 
sums, $600,000 for the library building and 
$250,000 for a purpose not yet announced, 
were given by donors whose names are still 
withheld. The library building is already 
in course of erection and will be one of the 
finest university buildings in America. 
Several fellowships have also been founded, 
and it is expected that the graduate depart- 
ments will be otherwise enlarged. 

President Cleveland made an address in 
which he dwelt on the importance of the 
universities and of educated men in their 
relation to the national life. 

The degree of LL. D. was conferred on 
36 of the delegates, including the Presi- 
dents of Johns Hopkins, Columbia, Penn- 
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As neither of the authors were present, 
however, the speaker did not go into details, 
but showed briefly that, although the 
Danish investigators might draw the con- 
clusions they did for the experiments made 
with the percipient and agent in the same 
room, their explanation would be slightly 
overdrawn for results obtained when the 
percipient and agent were in different 
rooms, and again when the matter com- 
municated was not numbers but complex 
drawings. 

Dr. T. Crocq (Brussels) discussed the 
conditions of sensibility and of the intellec- 
tual functions in hypnotized subjects. He 
found that without suggestion there was in 
general a diminution of sensibility to pain, 
and that the special senses—sight, smell, 
taste, even hearing—lose their functions un- 
less suggestions to the contrary are given. 
Memory without suggestion is not exalted ; 
with proper suggestion there may be amne- 
sia, but this does not always occur. There 
is also a rest in thought until some sugges- 
tion comes to rouse the brain. 

Dr. J. M. Bramwell (London) gave an 
account of experiments on the appreciation 
of time bysomnambules. Suggestions were 
given for doing acts after lapses of varying 
times. The results showed the three possi- 
ble things that could have happened, viz.: 
utter failure, partial success and total suc- 
cess. The same speaker also discussed the 
advantages and disadvantages of the use of 
hypnotism in medical and surgical treat- 
ment, mentioning cases in which it had 
been used with success. 

Dr. H. Stadelmann (Saal a. Saale) told 
of the value of suggestion in the cure of 
disease, particularly with mental disorders. 

Dr. A. Voisin (Paris) also discussed the 
the application of hypnotic suggestion to 
the treatment of mental maladies. His 
success in its use was great in those cases 
characterized by fixed ideas, hallucinations, 
perversions, and moral insanity. 
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sylvania and other universities and the fol- 


lowing men of science: 

A. A. W. Hubrecht, professor of zoology in the 
University of Utrecht, Utrecht, Holland. 

Felix Klein, professor of mathematics in the Uni- 
versity of Géttingen, Gottingen, Germany. 

Henri Moissan, professor of chemistry in the Uni- 
versity of Paris, and member of the Academy of 
Sciences, Paris. 

Edward Baynall Poulton, Hope professor of zoology 
in the University of Oxford, Oxford, England. 

Andrew Seth, professor of logic and metaphysics in 
the University of Edinburgh, Scotland. 

- Joseph John Thomson, Cavendish professor of 
physics in the University of Cambridge, Cambridge, 
England. 

J. Willard Gibbs, professor of mathematical physics 
in Yale University, New Haven, Conn. 

George Lincoln Goodale, Fisher professor of natural 
history and director of the botanical garden in Har- 
vard University, Cambridge, Mass. 

Hon. William T. Harris, United States Commis- 
sioner of Education, Washington, D. C. 

George William Hill, President of the American 
Mathematical Society, West Nyack, N. Y. 

Professor Herman von Hilprecht, professor of Assyr- 
ian and comparative Semitic philology and curator 
of Babylonian antiquities in the University of Penn- 
sylvania, Philadelphia, Pa. 

William James, professor of psychology in Harvard 
University, Cambridge, Mass. 

George T. Ladd, Clark professor of moral philosophy 
and metaphysics in Yale University, New Haven, 
Conn. 

S. P. Langley, secretary of the Smithsonian Insti- 
tution, Washington, D. C. 

Joseph LeConte, professor of geology and natural 
history in the University of California, and president 
of the American Geological Society, Berkeley, Cali- 
fornia. 

John W. Mallet, professor of chemistry in the Uni- 
versity of Virginia, Charlottesville, Virginia. 

Silas Weir Mitchell, Philadelphia, Pa. 

Simon Newcomb, mathematical astronomer, Nauti- 
cal Almanac, Navy Department, Washington, D. C. 

Ira Remsen, professor of chemistry and director of 
the chemical laboratory in the Johns Hopkins Uni- 
versity, Baltimore, Md. 

Henry A. Rowland, professor of physics and di- 
rector of the physical laboratory in the Johns Hop- 
kins University, Baltimore, Md. 


The degrees of Doctor of Divinity and of 
Doctor of Letters were also conferred on a 
number of delegates, and the degree of Doc- 
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SECTION V. 

Dr. M. Friedmann (Mannheim) consid- 
ered the problem of the development of 
judgments in primitive peoples. 

Dr. H. Gutzmann (Berlin) discussed the 
relation between the speech of the savage 
and the child’s speech. He showed that the 
child’s learning to speak was an exact par- 
allel to the development of speech among 
primitive peoples. 

Dr. A. Marro (Turin) spoke of the psy- 
choses of puberty. He divided these into 
three classes: (1) Psychosis of first reflec- 
tion; (2) Psychosis, presenting the char- 
acter of hébéphrénie, and (3) psychosis from 
organic, either congenital or acquired, 
causes. 

J. Friedrich (Wurzburg) described some 
experiments to determine the effect of con- 
tinued work and of work with occasional 
periods of recreation on the accuracy of the 
work of school children. 

J. W. David (Warschaw, Russia) an- 
nounced some results on the development 
of school children. 

8. I. Franz and Dr. H. Griffing (New 
York) communicated some results on the 
conditions of fatigue in reading. The experi- 
ments were to determine what kind of type, 
paper and illumination were least fatiguing 
to the eye. The most important condition 
was found to be large type, but for the most 
economical use of the eyes good paper and 
good illumination are necessary. 

M. Vaschide and G. 8S. Ferrari (San 
Maurizio) reported the results of some ex- 
periments on the memory for lines. Lines 
of from 2 to 40 mm. long were used and it 
was found that the shortest ones were more 
accurately reproduced. Distraction, strange 
to say, favored the memory, the best results 
being obtained under these conditions. 
Alcohol had a varying effect, causing . the 
smaller lines to appear greater and the 
larger ones smaller. 

Dr. J. Cohn (Berlin) gave the results of 
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tor of Music on Prof. E. A. MacDowell, of 
Columbia University. The LL. D. was con- 
ferred, in absentatia, on Lord Kelvin, pro- 
fessor of natural philosophy in the Uni- 
versity of Glasgow, Scotland, and Otto 
Struve, formerly director of the observatory 
of Pulkowa, Russia, and a congratulatory 
cablegram from Lord Kelvin was read. 

In the evening a dinner was given to about 
three hundred guests. There were eight 
toasts: ‘ Theology,’ responded to by G. P. 
Fisher; ‘Philosophy,’ by Andrew Seth; 
‘Jurisprudence,’ by William B. Horn- 
blower; ‘Mathematics,’ by F. Klein; ‘The 
Physical Sciences,’ by Ira Remsen; ‘ The 
Natural Sciences,’ by A. A. W. Hubrecht; 
‘History,’ by Goldwin Smith, and ‘ Litera- 
ture,’ by Edward Dowden. 

The pagentry of the celebration was car- 
ried out with unusual impressiveness. 
There were processions, concerts and ath- 
letic contests, taken part in by hundreds of 
alumni, students and invited guests. Prince- 
ton University may be congratulated on 
the enthusiasm of its friends as well as on 
the admirable arrangements which made 
the celebration notable as an educational, 
literary and scientific event. 


CURREN1 NOTES ON ANTHROPOLOGY. 
THE BLACK RACE OF SUSA. 


One of the most interesting questions in 
the ethnography of ancient Babylonia is the 
presence there of a black race. They seem 
to be referred to in various inscriptions of 
the first and second millenium B. C. as 
‘black heads;’ and some of the human 
figures carved in relief are negroid, espe- 
cially those from ancient Susiana. 

Many writers, as Conder, Schurtz and de 
Quatrefages, have maintained that they 
were the vestiges of a primitive black race 
which in prehistoric times occupied most of 
southern Asia. 

It has been generally stated that the only 
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experiments on individual memory differ- 
ences. The acoustic type of people were 
found to be better memorizers than the 
others, but this may be due to the fact that 
the experiments were more favorable to 
them than to other types. 

Dr. A. de Jong (The Hague) discussed 
the value of hypnotism and suggestion as 
educational helps, and concluded that the 
use of hypnotic suggestion would be of great 
use to teachers, particularly for cases of per- 
verse character, etc. 

During the Congress there was a demon- 
stration of Rontgen rays, showing the beat- 
ing of the heart, by Dr. M. Boy, of Berlin; 
a demonstration of psychological apparatus 
by Dr. Schumann, of Berlin, and by a 
number of German mechanicians. 

Finally, any general account of the Con- 
gress would seem incomplete without a 
word of commendation for the General Sec- 
retary, Dr. Frhr. von Schrenk-Notzing, to 
whose energy and work much of the suc- 
cess of the general gatherings is due. 

SHEPHERD Ivory FRANz. 

COLUMBIA UNIVERSITY. 


THE PRINCETON SESQUICENTENNIAL. 

THERE are probably no other institutions 
so enduring as those devoted to the ad- 
vancement of education and learning. 
Governments come and go, while universi- 
ties maintain their continuity. The Col- 
lege at Princeton has a long and honorable 
history and it was fitting that the hundred 
and fiftieth anniversary of its foundation 
should have been celebrated with unusual 
magnificence. Our readers are already 
fully informed of the nature of the cere- 
monies by the detailed accounts published in 
the daily papers. It is, however, fitting 
that we should record in this JourNAL the 
events of scientific significance. 

Dignity was given to the celebration by 
a series of lectures during the preceding 
week. As we have already noted, the 
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negroid people now west of the Indus are 
the Brahus, in the Khanate of Celat, whose 
language allies them to the Dravidas. Dr. 
Daniloff, however, recently made a com- 
munication to the Anthropological Society 
of St. Petersburg on the ethnography of 
Persia, in which he mentioned these ‘ Susi- 
ans ’ as still forming an independent group, 
located among the mountains north of 
Shiraz. Many of them seek employment at 
a distance, and they are not rare in Teheran. 
It would be most interesting to study them 
carefully, and to obtain the relics of their 
peculiar language, if it still exists. 


THE EARLIEST RELICS OF MAN IN FRANCE. 


THe ‘Revue Mensuelle’ of* the Paris 
School of Anthropology for September con- 
tains a careful article by M. d’Ault du 
Mesnil on the paleolithic deposits of Abbe- 
ville. It is the most exact stratigraphic 
and palzontologic examination of this cele- 
brated site which has yet appeared, and is 
the result of several years close study of 
the excavations. 

There can be no doubt but that the oldest 
and rudest forms of implements date back 
to a period when the Elephas antiquus and 
Elephas meridionalis were abundant in that 
area. The artificially chipped stones from 
that ancient layer are large, almond-shaped, 
and often dressed on one side only. As 
the deposit is traced upward, the improve- 
ment in the artefacts is apparent and their 
number increases. The primitive forms 
continue to be present, that is, the tribes 
did not abandon the older models, but at 
each epoch new and higher forms and more 
careful technique appear. The relative age 
of these deposits can be fixed by the abun- 
dant remains of the fauna associated with 
them. 

Whatever doubt may have persisted in 
the minds of some about the Abbeville 
relics must disappear after a close reading 
of this article. 


